Silver lampreys (Ichthyomyzon unicuspis) lack a gonadotropin-releasing hormone- and FMRFamide-immunoreactive terminal nerve.
The terminal nerve is a ganglionated cranial nerve with peripheral processes that enter the nasal cavity and centrally directed processes that enter the forebrain. Members of all classes of gnathostomes have been found to possess a terminal nerve, some components of which demonstrate immunoreactivity to the peptides Phe-Met-Arg-Phe-NH2 (FMRFamide) and gonadotropin-releasing hormone (GnRH). To explore the possibility that lampreys possess a terminal nerve, we examined the distribution of these peptides in the silver lamprey, Ichthyomyzon unicuspis, by using antisera to FMRFamide and to four forms of GnRH. We found cells with FMRFamide-like immunoreactivity in the preoptic area and the isthmal gray region of the mesencephalon, and found labeled fibers throughout the preoptic-infundibular region. Occasional labeled fibers were scattered through many regions of the brain, including the optic nerve and olfactory bulb; however, unlike species that possess a terminal nerve, lampreys have no immunoreactive cells or fibers in the olfactory nerve or nasal epithelia. In addition, we observed GnRH-immunoreactive cell bodies in the preoptic area of all animals and in the ventral hypothalamus of one individual. Most of the labeled fibers extended ventrally to the hypothalamus, with other fibers extending throughout the striatum and hypothalamic-neurohypophyseal region. A few fibers in other regions, including the optic nerve, were also labeled; we detected no immunoreactivity in the olfactory bulb, olfactory nerve, or nasal epithelia. The use of different GnRH antisera resulted in remarkably similar patterns of labeling of both cells and fibers. In summary, we did not observe either GnRH or FMRFamide-like immunoreactivity in the olfactory regions that represent the typical path of terminal nerve fibers, nor were we able to locate a terminal nerve ganglion. We conclude that lampreys may lack a terminal nerve, and that the previously described fiber bundle extending from the nasal sac to the ventral forebrain may constitute an extra-bulbar olfactory pathway.